Purpose: The purpose of this study was the comparative effects on fatigue and sleep of aroma hand massage vs. hand massage among hospice patients in a hospital. Methods: The design of this study was a nonequivalent comparison group pretest-posttest design. This study was performed from May to December 2012 in a hospice ward. A total of 30 hospice patients in a hospice ward participated in the study (17 in an aroma massage group and 13 in a massage group). The Piper Fatigue Scale was used to measure the fatigue level. The quantity of sleep was measured using sleep hours and the quality of sleep using the Verran & Snyder-Halpern sleep scale (1987). The aroma massage group used 1:1 lavender and bergamot diluted to 1% with 100 ml jojoba carrier oil. The massage group used carrier oil without an essential oil. Each treatment was performed for 10 minutes prior to the subject's sleeping time, once a day and for 5 days. Data were analyzed using t-test, x 2 -test, Fisher's exact test and the repeated measures ANOVA with the SPSS program. Results: The increase in the fatigue and decrease in the sleep quantity were lower in the aroma hand massage compared to the only hand massage but they were not statistically significant. Conclusion: The quality of sleeping improved in the aroma hand massage group compared to the control group even though it was not significant. For the further studies, assessing and respecting the patient's aroma preference were important considerations when providing aromatherapy and the appropriation of using 1% essential oil to dilute needs to be tested for the hospice patients in the further studies
Introduction
Hospice care provides supportive care to terminally ill clients and the focus of care is on giving comfort to the patient and improving the quality of life rather than cure [1] . The goal of hospice care is to enable patients to be comfortable and pain free so that they live each day as fully as possible [1] . With the increase in the number of older adults and cancer patients, the number of hospice clients had increased to 71,579 in South Korea in 2011 which was a 21.4% increase from 2000 [2] . In addition, the number of hospice clients in hospice wards has also increased because hospice care including end of life care in the past is given by families or relatives in the clients' home in South Korea, but is being largely provided in hospice wards in hospitals [3] .
Hospice clients experience diverse health problems including physical and emotional problems such as pain, anger, anxiety, helplessness and depression, and they also suffer from the monetary burden of medical expenses [3] . For these reasons, hospice clients show physical and emotional symptoms and the symptoms are usually related to severe fatigue and a low quality of sleeping [4] . Fatigue is defined as a subjective state in which one feels tired or exhausted and is related to disturbances, depressive symptoms, paralyzed status and restlessness [5] . Especially, fatigue in cancer patients is related to weight change, ADL status, pain, immobility, sleeping [6] [7] .
Sleeping is a necessary factor for normal activity and is related to well-being and the quality of life. Sleeping is related to the low education level, poor economic status, no religion, no spouse, no exercise, low perceived health condition, bad perceived family relationship [8] [9] . An appropriate level of sleeping improves tissue restoration, functions of immune system, emotional functions and the quality of life [10] . However, sleeping disturbances are general symptoms occurring in hospice patients and they produce negative effects including physical and emotional problems. Sleeping disorder is a risk factor for fatigue, anxiety and depression and eventually causes weakness, isolation and sense of loss [10] .
Because fatigue and sleeping disturbances are serious problems for hospice clients, many non-pharmacological interventions are used to improve the problems, including music intervention, aromatherapy, horticulture therapy and image therapy [11] - [13] . Of these interventions, aromatherapy is defined as the "use of essential oils for therapeutic purposes that encompass mind, body, and spirit" [14] and it is the therapeutic use of essential oils derived from plants and these oils can be absorbed into the body via the skin or the olfactory system [15] . Each essential oil acts as olfactory stimulants via the olfactory bulb to the limbic system of the brain which includes the amygdala and the hippocampus [16] . The amygdala governs emotional responses and the hippocampus involves in the retrieval of explicit memories. Aroma therapy is an appropriate non-pharmacological intervention for hospice clients because it is non-invasive and easy to provide.
The previous studies have reported the positive effects of aromatherapy in alleviating physical problems such as pain and in the improvement of daily activities, but additionally, amelioration of emotional problems such as depression and anxiety have been described [17] [18] as well. However, studies to investigate the effect of aroma therapy focused on elderly inpatients, hemodialysis patients or painful patients in Korea [19] - [21] . In addition, these studies were limited to other health problems more than fatigue and sleeping [11] [22] .
Because fatigue and sleeping problems are significantly related with well-being and the quality of life in hospice clients, it is very important to decrease clients' fatigue levels and improve their sleep. In addition, many studies related to aromatherapy offered interventions only once or measured the immediate effects [22] [23] . In addition, Halcon and Buckle (2006) [16] reported the essential oils are absorbed through the skin by diffusion and massage also can facilitate absorption of essential oils so that aromatherapy using massage can enhance the effects of interventions [16] . Therefore, there is a need to test the repeated use of an aromatherapy with massage and to test the long term effects on fatigue and sleeping. The findings of this study would therefore provide meaningful data for the provision of aromatherapy to hospice clients.
The present study compared the effects of aroma hand massage with only hand massage on fatigue and sleeping for hospice patients in a hospital, with the aim of suggesting practical nursing interventions to improve fatigue and sleep: 1) Subjects participating in aroma hand massage group(experimental group) will experience a lower level of fatigue, as compared to the hand massage group(comparison group) and 2) Subjects participating in the experimental group will experience better sleep compared to the comparison group.
Methods

Research Design
This study was of nonequivalent pretest-posttest design to compare the effects of aroma massage group with only massage group on fatigue and sleeping for hospice patients in a hospice ward.
Sample and Settings
A total of 30 subjects (17 in the experimental group and 13 in the comparison group) had participated in this study. Inclusion criteria of the study were 1) diagnosed as a hospice patient; 2) not having any kind of allergy to aroma oils; 3) not having lesions on both hands; 4) being able to understand the questionnaires and communicate verbally; 5) consent given to participate in the study; 6) having families who agreed to participate in the study.
Originally, the first 18 subjects were assigned into the experimental group and the next 18 to the control group accordingly but 2 subjects in the control group expired right after the assignment so a total of 34 subjects participated in the study (18 in the experimental group and 16 in comparison group). During the research period, 1 client in the experimental group and 3 in the comparison group dropped from the study for reasons such as death (2), mental deterioration (1) and reluctance to smell the aroma odor (1). In the end, there were 17 clients in the experimental group and 13 clients in the comparison group who completed the study. Based on the G*Power 3 Program analysis [24] for repeated measures ANOVA (with medium effect 0.25; power 0.75; and alpha value 0.05), a minimum sample size for each group was set as 15 and the number of subjects in this study satisfied the minimum sample size.
Measurements
Fatigue
The Piper Fatigue Scale developed by Piper et al. (1998) [25] and translated by Sohn (2002) [26] was used to measure the level of fatigue. The questionnaire includes a total of 22 questions in 4 areas (behavioral/severity area: 6 questions; affective meaning area: 5 questions; sensory area: 5 questions; cognitive/mood area: 6 questions) [25] . The Visual Analogue Scale (VAS) from 0 to 10 points was used for each question. A higher score in the questionnaire meant a higher level of fatigue. The Cronbach's alpha value of the questionnaire was initially 0.97 and the value in this study was set at 0.87.
Sleep
1) Quantity of sleep: quantity of sleep means the number of hours slept during the night from the time of going to bed to the time the subject wakes up.
2) Quality of sleep: the sleep scale was developed by Verran & Snyder-Halpern (1987) [27] [28] and translated by Kang& Kim (1994) [29] . The questionnaire includes a total of 8 questions with the Visual Analogue Scale (VAS) from 0 to 10 points. Ahigher score in the questionnaire means a higher level in the quality of sleep. The Cronbach's alpha value of the questionnaire was initially 0.82, 0.80 in Kang& Kim's study (1994) [29] and 0.76 in this study.
Data Collection
The study was approved by the D Hospital IRB committee members (IRB NO: 12 -63) in D city, and data collection was started after the IRB approval. This study was conducted from May to December 2012 in a hospice ward. The principal investigator (PI) contacted the director of nursing, head nurses and nurses in the D-Hospital of Korea that was less than 1 hour's drive from the PI's office and explained the purpose, specific contents and procedure of the study. When they agreed to introduce the study to the hospice clients and their families, the PI visited the hospice ward to explain the study to the hospice clients and their families. When the hospice clients showed the interests to participate in this study during the hospitalization, the PI explained about the purpose of this study at clients' rooms. The PI obtained a formal consent from each of the subjects and their families when they agreed. The data collection was started when after consents were obtained. All patients and their families were informed that they were allowed to withdraw their consent at any time point if they did not want to continue the participation. The personal information of the participant was confidentially kept in the PI's office room.
Three Research Assistants (RAs) provided aroma hand massage for the experimental group and hand massage for the comparison group. The 3 RAs were nurses with working experiences at a hospice ward for >5 years and who had been trained by international aroma therapists. Before the data collection started, they were trained to provide the massage with same contents and procedures. The RAs were assigned to provide the aroma hand massage for the experimental group and the hand massage for the comparison group in a row. For example, the RA 1 was assigned to the experimental group, the RA 2 was assigned to the comparison group, the RA 3 was assigned to the experimental group and the RA 1 was assigned to the comparison group.
The subjects' characteristics were recorded for the pre-test. The Piper Fatigue Scale [25] [26] and a sleep questionnaire using Verran & Snyder-Halpern (VSH) [27] [29] were initially measured for both groups. For the post-test, the fatigue levels were measured when the last and fifth massage had been completed and the sleep level was measured 5 times when every single massage was conducted for the both groups. Specific explanations regarding the aroma massage in the experimental group and the only massage in the comparison group were as follows.
Interventions
• Aroma hand massage (experimental group)
The way of doing the aroma massage in this study was originally developed by the Korea Aromatherapy Association (1997) [30] and the aroma massage was provided using blended oil (a mixture of lavender and bergamot essential oil in a 1:1ratio that was diluted to 1% with 100 ml jojoba carrier oil). The aroma hand massage was performed for 10 minutes (5 minutes for each hand) right before the sleeping time for 5 consecutive days (a total of 5 times for each subject; once a day). Lavender and bergamot essential oils were used in this study because essential oils were found to make clients relaxed in previous studies [15] [21] .
The oil was blended to 1% in this study because essential oil diluted to 1% was used in the previous studies for cancer patients [31] [32] . The aroma hand massage was performed at 9 ~ 10 pm because the hospice clients in this study went to sleep at around 10 pm. The hand aroma massage was applied for a period of 5 minutes for each hand and the duration of massage was chosen based on findings of previous studies that nursing interventions longer than 10 minutes increased the fatigue in hospice clients.
The aroma hand massage was offered for a total of 5 times for 5 consecutive days because hospice clients usually stay in a hospice ward for less than 7 days in South Korea and because it was difficult to communicate with the subjects as they approached the end of their life, even though a hand aroma massage had been provided for many days for other kinds of patients.
The specific procedure of aroma hand massage provided in this study was as follows: 1) Drop 3 -5 mL of oil into both hands, rub the hands lightly and apply the oil to the clients' hands.
2) Make a circle by pressing with your two thumbs on a client's wrist.
3) Gently press the client's palm with your two thumbs. 4) Make a circle by pressing with your fist on the client's palm. 5) Help the client's arm stretch to each side with your hands. 6) Tendon work: pressing and pulling the middle part of the client's metacarpal with your fingers. 7) Press each finger of the client with your thumb and direction finger. 8) Put your fingers between the client's joints and pull your fingers back by pressing. 9) Wrap the client's hands up with both your palms and pull the client's hands gently.
Hand Massage (Comparison Group)
Only hand massage without any type of aroma was offered in the comparison group and provided with only jojoba carrier oil(without essential oils)according to the massage technique of the Korea Aromatherapy Association (1997) [30] . The hand massage was given at 9 ~ 10 pm for 10 minutes (5 minutes for each hand) a total of 5 times over 5 days in the same way.
Data Analysis
Data analysis was conducted using the SPSS/WIN version 18.0 program (SPSS, Inc., an IBM Company, Chicago, llinois, USA). Descriptive statistics were used to describe the subject's characteristics. T-test, χ²-test, Fisher's exact test, and the repeated measures ANOVA were used to test the research questions.
Results
Subject's characteristics were presented in Table 1 . Over half of participants in the experimental group were male 10 (59%), 50 -69 years old 9 (53%), had a religion 9 (53%), were married 12 (71%) and were less than high school graduates 12 (70%). Over half of participants in the comparison group were female 7 (54%), less than 69 years old 9 (69%), had a religion 10 (77%), were married 8 (62%) and were less than high school graduates 8 (62%). Most participants in both groups had been diagnosed with cancer 11 (65%) in the experimental group and 7 (54%) in the control group, had caregivers (9 (53%) and 10 (77%)), were on their first admission at this time (13 (76%) and 9 (69%)) and admitted to pain control (10 (59%) and 7 (54%)). There were no differences in subjects' characteristics, fatigue and sleep levels between the groups at pre testing. The study findings on fatigue were presented in Table 2 . The fatigue level in the experimental group increased by 0.06 (from 6.03 to 6.09) and the level in the comparison group increased by 0.16 (from 6.15 to 6.31) indicating no significant difference in fatigue levels between the experimental and comparison group. The changes in the quantity of sleep in both groups were presented in Table 3 . The quantity of sleep in the experi- mental group was initially as high as 7.70 and decreased to 7.09 in 6 days. The quantity of sleep level in the comparison group was initially as high as 7.39 and decreased to 6.46 in 6 days. Repeated measures ANOVA showed that there was no significant difference in the quantity of sleep level between the groups. The quality of sleep level in both groups was presented in Table 4 . The quality of sleep in the experimental group was initially 4.65 and increased to 4.87. The quality of sleep level in the comparison group was initially 4.46 and also increased to 4.61. But, there was no significant difference in the quality of sleep between the groups.
Discussion
The purpose of this study was to compare the effects of aroma hand massage with only hand massage on fatigue and sleep. The massage for both groups was provided at 9 ~ 10 pm right before bed time for a total of 10 minutes to the clients' both hands for 5 consequent days.
The findings of this study showed even though there was no significant difference in the effects of aroma hand massage with only hand massage on fatigue, the increase in the fatigue level in the aroma hand massage group was lower than the only hand massage group. The findings of the current study were partially consistent with the study of Wilcock and colleagues (2004) [33] . Wilcock and colleagues (2004) [33] compared the effect of aromatherapy with day care alone on fatigue in cancer patients at a palliative care day centre and reported no significant difference between the 2 groups. They used a blend of 1% lavender and chamomile in sweet almond carrier oil for 30 minutes weekly for a total of 4 sessions. The 2 studies showed no significant difference in fatigue between the 2 groups when provided to hospice clients. When considered hospice clients experience serious fatigue as time goes by, the slow increase in fatigue level would be meaningful to hospice clients.
On the other hand, a few studies reported that aromatherapy using lavender improved fatigue, as compared to the control group when offered to patients with pain or hemodialysis [19] [20] . In Kang and Kim's study (2008) [19] , aromatherapy was provided to improve fatigue for hemodialysis patients. The aroma hand massage was provided for 5 minutes for a total of 12 times (3 times/week for 4 weeks). The oils were a mixture of lavender, chamomile and geranium oil in the ratio of 4:4:2. The mixture was diluted to 3% with 100 ml sweet almond carrier oil. The reviewed study showed a lower fatigue level in the aroma hand massage group than in the comparison group. In addition, Kim and Kim (2009) [20] reported a lower fatigue level in the aroma hand massage group than in the comparison group (without essential oil). The treatment was performed for 5 to 10 minutes for a total of 14 sessions (2 times a day for 2 weeks) and lavender, chamomile and ginger oil were used. Based on this comparison, while the aromatherapy improved the fatigue in patients with hemodialysis and pain [19] [20], it did not in the hospice patients. While previous studies reported a significant improvement on fatigue by providing the aromatherapy for 5 to 10 minutes over 12 times for over 2 weeks, the current study offered treatment for only 5 times in total because of the hospice patients' health condition. It is assumed that 5 sessions of aroma therapy were not enough to produce a significant effect on fatigue for the hospice patients. It may be worthwhile to investigate the effect of aroma hand massage given for more than 5 sessions in further studies if the health condition of hospice patients is sufficient and patients are selected on basis of their health condition. Fatigue is caused by different factors such as pain, depression, low quality of life and functional limitations [34] , but those factors were not initially assessed and controlled in this study because the hospice clients complained of being tired by measurements with several instruments. Thus, these factors need to be measured in further studies if possible. We measured the fatigue level only once after the massage therapy had been started, at the post-test when the massage was completed. It is recommended to measure the fatigue level more than once to investigate the continuous effect of massage on fatigue in hospice clients during a study.
The findings of the current study showed no difference in sleeping between the both groups. They were consistent with previous studies [32] . Soden and colleagues (2004) [32] compared the effect of aroma massage therapy with massage only on sleeping in hospice clients. Lavender was chosen as the essential oil and mixed in sweet almond oil to a dilution of 1%. Each intervention was received for 30 minutes in the morning, weekly for 4 weeks. Soden's study (2004) [32] showed no significant difference in sleeping between the 2 groups and the findings were consistent with the current study. On the other hand, Lee and Kim's study (2011) [35] reported significant differences in sleep satisfaction and sleeping hours between the aroma hand massage group and massage group. In the study of [35] , 1% lavender essential oil with 50 ml sweet almond oil was used once per day for 3 days right before going to sleep. For the hand massage group, a massage with sweet almond oil without any essential oil was applied in the same way. All 3 studies compared the effects of aroma hand massage with hand massage on sleeping of hospice clients or cancer clients and used the same lavender essential oil with 1% dilution even though the timing and duration of intervention were different. For consistent findings, further studies would be needed with larger sample size and longer duration of treatment.
We used lavender and bergamot essential oils because they were reported to help clients relax in previous studies [15] [21] . One study subject expressed displeasure with the smell of the oil in the early days of this study and wanted to drop from the study. Also, a few subjects in the experimental group wanted sometimes only massage without aroma oil to be applied a couple of times, but they did not want to drop from the group. Based on the findings, even though lavender and bergamot oils have been reported as 2 of the best oils for inducing relaxation, the client's preferences for the type of oil needs to be taken into consideration. In addition, comparisons of the effects of different types of oils need to be conducted to determine the best oil for alleviating fatigue and improving sleep in hospice clients in further studies.
In this study, the essential oil was blended to 1% because essential oils diluted to 1% were used in previous studies on cancer patients [31] [32] . However, many subjects in this study mentioned that they could not smell the oil well and they could not tell if there was any difference between the massage oil containing the essential oil and the massage oil that did not contain the essential oil. In the present study, most of subjects were hospice clients with cancer and they differed in their ability to smell the essential oil because of their health status, so there is a need to assess the clients' individual ability to smell in order to assess the maximum effect that essential oils have on subjects including their effect on the olfactory organ. It may be useful to compare the effect on fatigue and sleep of oils that have been blended with other oils at different proportions in hospice patients. In addition, it is needed to test blending the essential oil to 1% for hospice clients is appropriate or not.
The findings of this study are too limited to draw definite conclusions because the study was conducted on only 30 subjects staying at 1 local hospital. In addition, the measurement of fatigue was conducted only once af-ter the interventions were initiated at the completion of the interventions. Therefore, it was difficult to investigate consistent effects of aroma massage on fatigue, because this requires multiple measurements at different moments. Thus, investigating the consistent effects of aroma massage with different types of oil on hospice clients in different settings is recommended for further studies.
Conclusion
We compared the effect on fatigue and sleep of aroma hand massage vs. only hand massage without aroma oil in hospice patients. The findings of this study showed that there were no significant differences on fatigue, quantity of sleep and quality of sleep between both groups. Because the current study provided only 5 times of aroma hand massage and showed no effects, the authors suggested further studies with more than 5 sessions to investigate the significant effects of the interventions if the health condition of hospice patients was adequate. In this study, some of hospice patients seriously mentioned that they could not even smell the aroma oil or they did not prefer the certain smell of aroma oil even though lavender and bergamot oils were reportedly the 2 best oils for relaxation induction. Therefore, it was recommended to consider the client's preferences for the type of oil prior to the initiation of any aroma therapy in further studies.
